Abstract We explored the overall acceptability of killing jaguars and pumas in different scenarios of people-big cat interactions, the influence of attitudes toward big cats on acceptability, and the level of consensus on the responses. Data were obtained from 326 self-administered questionnaires in areas adjacent to Intervales State Park and Alto Ribeira State Park. Overall, people held slightly positive attitudes toward jaguars and pumas and viewed the killing of big cats as unacceptable. However, individuals that held negative attitudes were more accepting of killing. As the severity of people-big cat interactions increased, the level of consensus decreased. Knowing whether killing a big cat is acceptable or unacceptable in specific situations allows managers to anticipate conflict and avoid illegal killing of big cats.
INTRODUCTION
Habitat loss and poaching are primary threats to wild felids (Zeller 2007; IUCN 2008; Loveridge et al. 2010) . People kill jaguars (Panthera onca) and pumas (Puma concolor) for their skin and bones, for recreation, because of chance encounters, as a retaliatory response for livestock depredation, and because of the perceived threat to themselves and livestock (Carvalho and Pezzuti 2010; Loveridge et al. 2010; Robinson et al. 2014; Hiller et al. 2015) . Commercial hunting for pelts has historically driven the decline of jaguars in Central and South America. With the implementation of laws (e.g., Brazilian Wildlife Protection Act in 1967, and the Convention of International Trade of Endangered Species-CITES), commercial hunting of jaguars has declined, yet the survival of the big cats remains questionable (Costa et al. 2005; Carvalho and Morato 2013) . The situation is critical for jaguars in the Atlantic Forest (AF) biome. There are approximately 150-300 individuals occurring in eight isolated sub-populations; the lowest densities are estimated for Intervales State Park and Alto do Ribeira Touristic State Park (PETAR) in Sao Paulo state (.66/km 2 ; Paviolo et al. 2016 ). Although some large protected areas in the Atlantic Forest have good habitat quality for jaguars, illegal hunting of jaguars is still widespread and threatens the survival of the species (Paviolo et al. 2016) . Jaguars are illegally killed both inside and outside protected areas. At the borders of protected areas, however, jaguars are most vulnerable to human-induced morality, as human settlements and agricultural frontiers continue to expand (Woodroffe and Ginsberg 1998) . Reducing jaguar mortality and the illegal hunting of their prey are necessary to avoid the extinction of the largest felids in the Atlantic Forest (Paviolo et al. 2016) .
Human-big cat conflict in the Atlantic Forest is not as evident as it is in the Amazon or Pantanal where the population densities of these species are higher and livestock depredation is more frequent (e.g., Zimmermann et al. 2005; Marchini and Macdonald 2012) . Human-induced mortality, however, is a major threat to jaguars in the Atlantic Forest. People-big cat encounters are relatively rare in this region, but domestic animal depredation by big cats has been reported in areas adjacent to Intervales and PETAR State Parks (e.g., Palmeira and Barella 2007) . A study of jaguars in the Atlantic Forest recommended the mitigation of all sources of jaguar mortality and the need to improve the connectivity of these isolated populations (Paviolo et al. 2016) . Beyond the biology and geography, it is equally important to explore the human dimensions of people-big cat coexistence.
Human dimensions of wildlife (HDW) suggests that human behavior toward wildlife is influenced by a hierarchy of cognitions ranging from basic values and value orientations to more specific norms, attitudes, and emotions (Manfredo 2008; Vaske and Manfredo 2012; Dickman et al. 2013) . Of these predictors, attitudes have been the focus of numerous investigations (Manfredo et al. 2004 ). Attitudes reflect an individual's evaluation of an object (e.g., a wildlife species) and include cognitive (i.e., beliefs) and affective (i.e., positive or negative) components (Manfredo 2008) . Attitudes are categorized as implicit or explicit. Implicit attitudes measure automatic and unconscious evaluations; explicit attitudes measure conscious evaluations that an individual is aware of and able to express (Manfredo 2008) . HDW research has focused on explicit attitudes (Vaske and Manfredo 2012) and has found that situation and context differences often influence the evaluation of the object (Manfredo et al. 1998) . The acceptability of attitude toward killing a big cat, for example, is likely to differ depending on whether the person has observed tracks near their home, has seen the animal, or a big cat has killed a pet and/or livestock (i.e., Manfredo et al. 1998; Bruskotter et al. 2009; Jacobs et al. 2014) .
Acceptability reflects the extent to which an individual considers a particular action acceptable or unacceptable (Jacobs et al. 2014) . Acceptability can be treated as norm or attitude, depending upon context. In this article, acceptability of killing big cats is treated as an attitude (i.e., an evaluation of a particular action). Because people do not necessarily share similar attitudes regarding what behaviors are acceptable or unacceptable, conflict can arise. In this article, we used the Potential for Conflict Index 2 (PCI 2 ) (Vaske et al. 2010) to measure consensus regarding the acceptability of killing jaguars/pumas.
Potential for Conflict Index 2 -PCI 2
Traditional measures of consensus have included standard deviation, coefficient of variation, and interquartile range (Krymkowski et al. 2009; Manning 2011) . All of these measures, however, do not have an upper bound, which challenges the interpretation of findings. The PCI 2 was developed to help address these issues (Vaske et al. 2010) . The PCI 2 ranges from 0 to 1. The least amount of consensus and greatest potential for conflict (PCI 2 = 1) occurs when responses are equally divided between two extreme values on a response scale (e.g., 50% extremely unacceptable, 50% extremely acceptable). A distribution with 100% at any one point on the response scale yields a PCI 2 of 0 and suggests complete consensus and no potential for conflict.
PCI 2 results can be displayed as graphs. Degree of consensus is illustrated as bubbles where the size of the bubble depicts the magnitude of the PCI 2 value and indicates the extent of potential conflict (or consensus) regarding acceptance of a particular issue. A small bubble represents little potential for conflict (i.e., high consensus) and a larger bubble represents greater potential for conflict (i.e., low consensus). The center of the bubble represents the mean evaluative response as plotted on the vertical axis. The bubble's location relative to the neutral point illustrates whether or not the distribution of acceptance is skewed (Vaske et al. 2010) .
To better understand the potential conflict index related to attitudes on the acceptance of killing a big cat, we explored attitudes toward jaguars and pumas, as well as differences among people who hold positive, negative, and neutral attitudes across three scenarios of human-big cat interactions: (1) see the tracks of a jaguar/puma close to home; (2) see a jaguar/puma close to home; and (3) have a domestic animal (pet and/or livestock) killed by a jaguar/ puma. The following hypotheses were advanced: H 1 Overall mean acceptability of killing a big cat will increase as the severity of the human-cat interaction increases (i.e., scenario: tracks seen, big cat seen, domestic animals attacked).
H 2 Within a scenario, individuals with a negative attitude toward jaguars/pumas will accept killing a big cat more than those with neutral or positive attitudes.
H 3 Consensus regarding the overall acceptability of killing a big cat will increase (i.e., smaller PCI 2 ) as the severity of the human-cat interaction increases (i.e., scenario: tracks seen, big cat seen, domestic animals attacked).
H 4 Within a scenario, individuals with a negative attitude toward jaguars/pumas will have more consensus (i.e., smaller PCI 2 ) regarding the acceptability of killing a big cat than those with neutral or positive attitudes.
MATERIALS AND METHODS

Study area
Brazil's Atlantic Forest is one of 25 recognized hotspots for biodiversity in the world. Because of urban expansion, illegal logging, animal and plant poaching, the Atlantic Forest is arguably the most threatened forest ecosystem on the planet (Ribeiro et al. 2009 (Fig. 1) .The main economic activities in the region are small-scale livestock production and subsistence agriculture (Carlos Botelho Management Plan 2008) .
Intervales State Park (41 700 ha) was established in 1995 and PETAR (35,772 ha) was established in 1958. These two protected areas are part of the core zone of the Atlantic Forest Biosphere Reserve, and were recognized by UNESCO as a World Natural Heritage Site. This zone represents the largest preserved fragment of the Atlantic Forest; the Paranapiacaba Ecological Continuum (PEC). The study area was located within one of the 182 potential ecological corridors for jaguars identified by Rabinowitz and Zeller (2010) . Due to the low probability of long-term jaguar survival (Sanderson et al. 2002 ) the area has been classified as ''highest priority'' for conservation. Although internationally jaguars and pumas are classified as Near Threatened and Least Concern, respectively (IUCN 2008), both species are vulnerable in Brazil (Machado et al. 2008 ). In the Atlantic Forest, jaguars are critically endangered (Paviolo et al. 2016 ).
Data collection
Data were collected during May and June 2014. To reach areas where road access was difficult, we sent 490 selfadministered questionnaires to rural residents via children in 12 elementary schools. We adopted this distribution method due to the remoteness of the homes, and the lack of landline phones in the area. A cover letter explaining the study and requesting the participation of one member of the family (mother, father, or guardian) was sent along with the questionnaires. Questionnaires were returned via the school children within 10 days.
In addition, high school students completed the questionnaire in the classroom. Past research shows that young people tend to hold more positive perceptions of wildlife compared to adults (e.g., Cella et al. 2016 ). The high school was randomly selected from four possible high schools, and all the students between 15 and 17 years of age present in the classroom were asked to answer the questionnaire. Before the questionnaire was distributed, we explained the purpose of the study and invited the participation of all students.
All of the respondents had the option to not participate in the study. Appropriate ethics and approvals were obtained for the research from Memorial University of Newfoundland. We collected 326 completed questionnaires; 139 from high school students (response rate = 65%), and 187 that were distributed by the elementary students (response rate = 38%).
To assess the acceptability of killing jaguars and pumas, respondents were asked to evaluate the extent to which they agreed or disagreed with killing a big cat in different scenarios: (1) the tracks of a jaguar/puma are seen close to their home; (2) a jaguar/puma is seen close to their home; and (3) a domestic animal (pet and/or livestock) is killed by a jaguar/puma. These questions did not specify who would kill the predator. A fourth scenario asked people to evaluate the extent to which they agreed or disagreed with the following sentence: ''If a jaguar/puma attacks my domestic animals (pet and/or livestock), I should be allowed to kill the predator.'' Separate questions were asked for jaguars and pumas. Reponses were coded as (-2) strongly disagree, (-1) disagree, (0) neutral, (?1) agree, and (?2) strongly agree for analysis.
Attitudes toward jaguars and pumas were assessed through six items: (1) Jaguars are nuisance animals in the region, (2) Pumas are nuisance animals in the region, (3) Jaguars pose a threat to people in the region, (4) Pumas pose a threat to people in the region, (5) I like/dislike jaguars, and (6) I like/dislike pumas. Responses for items 1-4 were (-2) strongly agree, (-1) agree, (0) neutral, (?1) disagree, (?2) strongly disagree (recoded from 1 to 5). Responses for items 5-6 were (-2) strongly dislike, (-1) dislike, (0) neutral, (?1) like, (?2) strongly like (recoded from 1 to 5). Negative mean scores represent negative attitudes and positive mean scores represent positive attitudes toward these species.
Data analysis
Paired t-tests were used to compare responses for jaguars and pumas, and to compare the mean of the overall acceptability of killing big cats responses across scenarios. No statistically significant differences were found between jaguars and pumas for the variables addressed in this article. Therefore, these two species were combined and the results are described in terms of ''big cats''. Cronbach's alpha (Cronbach and Schavelson 2003) was used to estimate the internal consistency of the attitudinal scale (6 items). One-way analysis of variance (ANOVA) was used to compare mean responses of people holding negative, neutral, and positive attitudes toward big cats within each scenario. To examine differences in consensus among negative, neutral, and positive attitudes, as well as among the overall acceptability of killing a big cat, the PCI 2 difference test was used (Vaske et al. 2010) .
RESULTS
Sample
Fifty-six percent of the respondents were female, and 44% were male. Fifty-seven percent were adults ([18 years old), and 43% were high schools students between 15 and 17 years old. There was no substantive differences between men and women (t (246.8) = -1.09, p = .27), and although there was a small statistical difference between youth and adults, the effect size was less than minimum (g = .06; Vaske 2008), therefore these groups were combined for analysis.
Acceptability of killing a big cat across scenarios
There was no statistical difference between the jaguars or pumas, so the responses for the two species were combined. Overall, people did not agree with killing a big cat (M = -1.12, SD ± .85). Irrespective of scenario, 74% disagreed with killing a big cat, 14% were neutral, and 12% accepted killing a jaguar or puma. There were, however, significant differences in the overall mean acceptability of killing a big cat across some of the scenarios, supporting hypothesis 1. On average, people disagreed with killing a big cat in scenario 1 (tracks seen) (M = -1.24, SD = 0.89) (Fig. 2) . Four-fifths (83%) considered the killing of a big cat in scenario 1 unacceptable, 12% were neutral, and 5% accepted killing a big cat. On average, people also disagreed in killing big cats in scenario 2 (big cat seen) (M = -1.21, SD = 0.96). While 83% of the respondents considered killing unacceptable even if they saw a big cat close to their residences, 10% were neutral, and 7% accepted the killing of big cats. In scenario 3 (domestic animal killed), people on average, disagreed in killing big cats (M = -0.94, SD = 1.10). If a domestic animal was killed, for 72% killing a big cat was unacceptable; for 13% it was acceptable. In scenario 4 (a domestic animal is attacked by a big cat and the respondent kills the predator), people were slightly more accepting with killing big cats (M = -0.62, SD = 1.20). Nearly two-thirds (60%) considered killing big cats unacceptable in this scenario, 21% were neutral, and 19% indicated the behavior was acceptable.
There was no significant difference in the mean acceptability of killing a big cat between scenario 1 and scenario 2 (t (318) = .49, p = .623). However, the mean for scenario 1 differed from scenario 3 (t (311) = 5.51, p\.001) and from scenario 4 (t (316) = 9.98, p\.001). The mean acceptability of killing a big cat in scenario 2 was also statistically different from scenario 3 (t (310) = 5.96, p\.001) and from scenario 4 (t (313) = 10.07, p\.001). Scenario 3 was also significantly different from scenario 4 (t (308) = 5.14, p\.001).
The level of consensus was also generally high. PCI 2 values ranged from .10 to .27 (Fig. 2) , and were significantly different across some of the scenarios, partially supporting hypothesis 3. As the severity of the interaction between people and the big cats increased, the level of consensus decreased (i.e., PCI 2 values were larger). The level of consensus in scenario 1 did not differ significantly from scenario 2, but the PCI 2 for scenario 1 differed from scenarios 3 and 4. In scenario 2, the level of consensus was significantly different only from 4. In scenario 3, the PCI 2 did not differ from scenario 2 and 4, but PCI 2 did differ from scenario 1.
Acceptability of killing a big cat by attitudes within scenarios
On average, the public held a slightly positive attitude toward the big cats (M = .51, SD ± .80). While 64% did not consider that big cats were nuisance animals in the region (strongly disagreed and disagreed), 25% were neutral, and 11% considered them a nuisance. Although 41% did not see big cats as threats to people in the region, 30% thought that they posed a threat to people; 29% were neutral. Sixty-two percent liked the big cats, while 18% were neutral and 19% disliked the big cats. The Cronbach's alpha for the 6-item scale was .80 and suggested that items could be combined into a single index (Vaske 2008) .
Killing big cats was on average unacceptable. People that held negative attitudes, however, were more accepting of killing a big cat in all scenarios than those with neutral or positive attitudes (Table 1) . While individuals that held negative attitudes disagreed (M = -.86, SD ± .92) in killing a big cat if they saw the tracks of these predators (scenario 1), they were neutral (M = -.09, SD ± 1.27) when asked if they should be allowed to kill a big cat if their domestic animals were attacked (scenario 4). Mean responses regarding the acceptability of killing big cats from people with negative attitudes differed significantly from people with neutral or positive attitudes within all scenarios, supporting hypothesis 2 (p\.05; Table 1 ). People with neutral or positive attitudes did not differ statistically in their evaluations for any of the four scenarios. On average, killing big cats was unacceptable for people that were neutral or held positive attitudes in all scenarios. The effect sizes (g) were typical (see Vaske 2008) for all scenarios, range .21-.24 (Table 1) .
Irrespective of attitude type, residents demonstrated a high consensus level on their disagreement of killing big cats in scenario 1 (PCI 2 range .09-.11) and scenario 2 (PCI 2 range .09-.19). Killing a big cat in scenarios 3 and 4, however, generated less consensus among individuals with different attitude types. In scenario 3, people with positive attitudes were more likely to agree (PCI 2 = .18) that killing big cats was unacceptable, than people that held negative attitudes (PCI 2 = .31). A similar pattern was observed in scenario 4 with people expressing lower levels of consensus within attitudinal groups (PCI 2 range .22-.33) on the acceptability of killing big cats. There was no difference in consensus (PCI 2 values) between individuals that held positive, neutral, and negative attitudes within scenarios 1, 2, and 4 (p[.05; Fig. 3 
DISCUSSION
Killing big cats was, on average, unacceptable. As the severity of the interaction increased (i.e., from seeing the tracks of a big cat to having a domestic animal killed), acceptability of killing a big cat increased, and consensus decreased. When people were segmented into subgroups based on their attitudes, individuals with negative attitudes were more accepting of killing big cats in all scenarios. Future information on the drivers of negative attitudes can help managers predict and avoid negative behavior against the big cats.
On average, residents adjacent to PETAR and Intervales State Parks held slightly positive attitudes toward jaguars and pumas. The majority liked the big cats and did not view them as a nuisance. While attacks on humans are rare, jaguars and pumas are commonly seen as threats (e.g., Santos et al. 2008; Soto-Shoender and Main, 2013) . Fear of big cats negatively influenced attitudes toward these predators (Engel et al. 2016) . Such negative attitudes toward jaguars and pumas were based on perceived risks, not actual risks (Conforti and Azevedo 2003) .
Previous research has shown that 54% of residents from two communities adjacent to the parks supported the elimination of jaguars to solve the problem of livestock depredation (Palmeira and Barella 2007) . Our results indicated that the overall public acceptability of killing big cats might be decreasing in the region. Palmeira and Barella (2007) , however, investigated the support of killing jaguars and pumas from 27 individuals previously involved in conflict with these predators (livestock depredation). This article included 326 individuals irrespective of their past experience with livestock depredation. Experience with livestock depredation, however, may not predict individuals' acceptance of killing (Conforti and Azevedo 2003) , but rather the individuals' negative attitudes and fear toward the species (Altrichter et al. 2006; Jedrzejewski et al. 2011) . However, when people value the existence of the wildlife species for future generations, fear may not predict acceptability of killing a big cat (Porfirio et al. 2016) .
Seeing the tracks of a big cat (scenario 1), or seeing a big cat close to residences (scenario 2), were not an issue for the respondents, not even for people with negative attitudes. Previous research highlights the sensitivity and complexity of this issue. For example, in some places a puma would not be killed for being close to residential areas (i.e., Manfredo et al. 1998; Thornton and Quinn 2010) , while in other places the animal would be killed simply because their tracks have been seen in the forest (Altrichter et al. 2006) , or inside the farm boundary (Jedrzejewski et al. 2011) , or because people want to avoid future attacks on livestock (Zimmermann et al. 2005) . The fact that killing big cats was unacceptable in scenarios 1 and 2 suggests a level of tolerance between people and big cats in the region (see Frank et al. 2015 for discussion of tolerance). This tolerance may be attributable to the positive existence values associated to the species (Engel et al. 2016) , and the low levels of encounters. Such evidence is important when considering the implementation of ecological corridors (see Rabinowitz and Zeller 2010) .
Recent research has shown that pumas may be dispersing out of their natural habitats into agricultural landscapes (e.g., sugarcane plantations) (Miotto et al. 2010) . The growing number of sightings of pumas outside their natural habitat may be explained by human encroachment into natural habitat. As the number of big cats outside protected area boundaries and preserved habitats increases, encounters between people and predators increase. Recognizing situational differences allows managers to anticipate potential people-big cat conflicts and avoid illegal killing.
A significant difference in the mean responses on the overall acceptability of killing big cats was detected between scenario 3 (having a domestic animal attacked) and scenario 4 (having a domestic animal attacked, the respondent could kill the big cat). Given that the severity of the interaction was the same for both scenarios, this finding suggests that the difference may be the result of the individual control over the kill as in scenario 4. Further research should explore the influence of perceived control on the overall acceptability of killing across the different scenarios. With control over the event, people may be more accepting of killing a big cat in all scenarios, and more likely to perform the behavior. As theorized in the Theory of Planned Behavior (Ajzen 2002) , control beliefs give rise to perceived behavioral control, which in combination with other factors (i.e., attitude toward the behavior, subjective norm), leads to the formulation of the intention to perform the behavior (Ajzen 2002 ). In the Amazon, for example, landowners with a greater sense of control were more likely to intend to kill jaguars (Marchini and Macdonald 2012) .
The mean acceptance of killing big cats was not significantly different between individuals with neutral and positive attitudes, but these two segments differed from those with negative attitudes within all scenarios. The PCI 2 facilitated understanding of the similarities and differences in these attitudinal segments. Hunting is a sensitive topic. Less consensus was observed on the more severe scenarios, which reflected the ambiguity that this topic generates. Consensus among attitudinal segments within each scenario showed no difference, except for scenario 3, where individuals with negative attitudes differed from individuals with positive attitudes. Less consensus was found among people with negative attitudes. Thus, suggesting that even though some people may hold negative attitudes toward a species, they do not necessarily support and/or engage in any behavior that threatens conservation, such as killing (i.e., Liu et al. 2011; Bruskotter and Wilson 2014) .
This article represents the first attempt to understand acceptability of killing big cats in the Brazilian Atlantic Forest that applies the PCI 2 . We recommend further exploration of acceptability of killing in different scenarios, and within and between other social groups. For example, between landowners whose main source of income is livestock and people with alternative source of income. Finally, we recommend expanding this analysis to other areas of the PEC region, for example, to areas adjacent to Carlos Botelho State Park.
CONCLUSION
The PCI 2 has been used to measure conflict between groups in a variety of contexts. For example, to measure differences in normative tolerance within and between scuba drivers and snorkelers (Vaske et al. 2013) , to assess people's acceptability of regulatory policies in private forests (Poudyal et al. 2015) , to measure users' opinions toward wild boar management approaches (Frank et al. 2015) , attitudes among livestock breeders toward livestock predation by pumas (Palmeira et al. 2015) , and attitudes toward implementation of management actions to reduce fear of brown bears and wolves (Frank et al. 2014) . The use of PCI 2 provided a better understanding of both the mean responses and the level of consensus in each sample (Sponarski et al. 2015) . PCI 2 's graphic approach allows managers to: (a) determine the similarities and differences among interest groups, (b) enhance communication interventions, and (c) discuss the acceptability of management actions among interest groups (i.e., compensation schemes for livestock losses, alternative sources of income, relocate the predator).
Strategies to mitigate human-big cat conflict have been proposed by the National Action Plan for the conservation of jaguars and pumas (e.g., reintroduction, command and control to decrease hunting pressure on jaguars and on their prey, husbandry improvement, establishment of new protected areas) (Desbiez et al. 2013) . The PCI 2 could be used to investigate public's acceptability of these management actions, helping managers to identify potential conflicts among interest groups.
